that occur in khipus. In this model, colour banding is associated with individual data whilst seriation is associated with aggregated data. The archival and ethnographic evidence also explain how labour and goods were categorised in uniquely Andean ways as they were represented on khipus.
In recent years, scholars have begun to analyse the materiality of writing and other forms of graphic inscription in an effort to expand our understanding of the relationship between material culture and memory (Coe 1998; Küchler 2002; Houston 2014) . These efforts have possessed a particular relevance in the Andes, where semiotic practices have been spread across an array of textile forms, from fibre wrapped batons (Splitstoser 2014) , to wrapped bundles (Brown Vega 2015) to burial textiles and garments (Arnold 2014; Dransart 2014; Lau 2014) and to the fibre recording devices known as khipus (Hyland 2010 ).
Khipus --knotted multi-coloured cords used for both narrative and accounting records --remain one of the enduring mysteries of the Andes.
How did these knotted cords encode the information necessary to run the Inka Empire, a highly bureacratic state with over 18 million inhabitants stretched over a nearly 3000 mile expanse of rugged terrain. Spanish colonial sources explain that one of the khipus' central functions was to record the amount and kind of labour tribute (mit'a) demanded of various groups in the state, along with the degree to which each group had completed their required assignments (Urton 2003; Brokaw 2010) . Despite advances in interpreting some of the structural elements on khipus, including knot placement (Leland Locke 1923) and knot and ply direction (Urton and Brezine 2007; Urton and Brezine 2011; Hyland 2014; Hyland et al 2014) , we still do not understand how khipus indicated labour contributions from groups and individuals. Scholars have found considerable evidence that the use of khipus for recording tribute contributions continued into the Spanish colonial era (eg Murra 1975; Platt 2002; Pärssinen and Kiviharju 2004; Curatola Petrocci and De la Puente Luna 2013), yet we simply do not know how information about the different types of labour, contributing groups and individual workers were indicated on the knotted multicoloured cords. Such an understanding would be an important step on the path toward the eventual decipherment of Andean khipus. It would also reveal aspects of how khipu accountancy served as a social practice in the Andes (see Urton 2015a). Historians such as Armstrong (1987) , Boland (1987) and Gomes (2008) have noted that accounting practices have "pervasive and ennabling characteristics" in relation to state power and colonial expansion (Gomes 2008, 479) . A better understanding of the grammatology of khipu accounting practices would further our comprehension of how peoples, things and tasks have been conceptualised during the differing phases of Andean history, from Inka imperialism to Spanish colonialism to the modern era.
Recently discovered evidence about khipu accounting practices in the village of Santiago de Anchucaya (Huarochiri Province), Peru can shed light on the question of how khipus indicated contributions of labour and goods. In his notes about the Anchucaya khipus, Tello indicated that in 1914 he was informed 'that Anchu Kaya still preserved the old custom of the Watancha, a ceremony that took place once a year and whose principle purpose was to settle the accounts, services, [and] communal tasks provided during the year by the different ayllus'. 3 According to Pumajulka, the Watancha occured in a large shed that belonged to the community. 4 Every year, the governing council ('consejo directivo') of the community chose two individuals to serve as 'kipucamayos'. Each kipucamayo was responsible for keeping a khipu that demonstrated the contributions of all six ayllus to each of the ten annual communal tasks. Ideally, the two khipus maintained by the kipucamayos were identical; any discrepancies between the two would be discussed during the Watancha until an agreement was reached on the correct figures. Pumajulka explained that each ayllu also had its own 'controlador' or 'controller' who kept track of the contributions of his ayllu. Additionally, the governing council chose two 'kuimeres' ('accountants'). During the Watancha, after an ayllu's contributions had been agreed upon, the kuimeres would calculate the ayllu's debts for work left undone. These calculations were made on the ground using maize kernels; the process of making these calculations was called 'morochay' from the Quechua word 'muruch'u', referring to a very hard variety of maize. 5 In 1935 there were six ayllus in Anchucaya: Primo (30 persons); Sunisika (30 persons); Xulka-tampu (40 persons); Rimak (100 persons); Llamaiko (100 persons); and Tayllapa (15 persons); the total population of the village therefore was 315 men, women and children. The ten communal tasks were:
1. Runa Wacho: the service given by a member of the community as a messenger or postman to carry official correspondence from the village to the capital of the province, Matucana, to Lima and to other distant places.
2. Mula Wacho: this designates the obligation of a community member community to provide transportation to carry construction materials for public buildings or to transport government officials, engineers, school teachers, etc.
3. Runa Pariakaka: in the past, Pumajulka explained, this referred to every community member's obligation to haul goods sent by the government in Lima to Cusco by the route of Pariakaka, from the village to the last point on the route; now, he said, this task consists of transporting maguey from Kechuawayta to Anchucaya for the roofs of public buildings.
4. Mula Pariakaka: once this referred to the transportation, such as mules, necessary to carry items sent by the government to Cusco via the route of Pariakaka; now, Pumajulka stated, it refers to bringing the Champakara (a type of agave used for rope) from Cocha ('Lake') Wayce to Anchucaya. 5. Kama Chikuy: this is a type of village official who carries correspondence to nearby towns, and who also assists with communal works.
6. Runa Plata: this refers to the expenditures of individual ayllu members for goods or tools necessary for public works.
7. Mula Plata: this refers to the transportation necessary to carry loads destined for the community.
Costal: this refers to the obligations to bring palms from Chilca for the Holy
Week ceremonies, and also to bring the white earth that is used to paint the walls of the Church and the public buildings.
9. Pollo: this is the obligation to provide chicken and eggs to feed the priest.
10. Papel: this is the obligation to provide official stamped paper for use in all political and judicial matters related to the community. Ayllu members would travel to either Matucana or Lima to purchase this expensive item.
This list of tasks provides a fascinating snapshot of the village life in a small Andean community in the early 20th century. As we shall see, the sequence in which these obligations were listed was crucial to how they were recorded on the Anchucaya khipus. Although Murra (Murra 1975) once suggested that items given in tribute were ordered on khipus by their importance, with the most valued items coming first, it does not appear that these tasks were necessarily listed in order of importance. Nor are they listed by how demanding they are. The responsibilities of the Kama Chikuy, for example, which are mentioned half way down the list, are certainly as demanding as those of the Runa Wacho, the messenger who is first on the list.
Both labour service, such as transporting officials, and goods, such as chickens for the priest, are recorded on the same khipu. It is interesting to observe how an obligation's name could remain the same even as the service provided changed over time. So, for instance, the Runa Pariakaka, which once referred to the hated obligation to haul goods along the Pariakaka route, became the term for transporting maguey for roofing public buildings. Six of the ten tasks, however, are clearly paired with another task, such that the first task refers to something done by a person while the paired task refers to the animals needed for transport. Thus, Runa Wacho ("Orphaned person") is followed by Mula Wacho ("Orphaned mule"); Runa Pariakaka ("Pariakaka person") is followed by Mula Pariakaka ("Pariakaka mule"); and finally, Runa Plata ("Money person") is followed by Mula Plata ("Money mule"). Pumajulka stated that when assigning value to the labour of each individual for one of these tasks, the work of women was worth only half of the work of men; however he did not elaborate on how, exactly, this was calculated.
To create the khipu that recorded each ayllus' contributions to these communal obligations, the kipucamayo prepared a main cord from which the pendant cords would hang; the main cord was thicker than the thinner pendant cords. This resulted in a khipu structurally similar to those used during the Inka period (see Urton 2003) . The main cord was read from left to right, and a 'thick button or duster called the large cayte' indicated the beginning of the khipu. 6 The term 'cayte' is derived from a Quechua word meaning 'wool thread, spool of wool, ball of wool' (Lira 1982, 127) . This 'large button' ... 'was sometimes a tassel of two or more colours, with wool or a tuft of hair ... in reality this button served as an introduction to reading the khipu ... and at the same time it indicated the purpose of the type of material or materials registered on the khipu'. 7 At the end of the khipu was a much smaller 'button' known as the little 'cayte', indicating 'the end of the register '. 8 Carmen Arellano has speculated that markers identified the subject matter of the khipu (Arellano 1999, 226) , but Pumajulka's evidence is the first confirmation of this hypothesis. In addition, Pumajulka's testimony clarifies that the large cayte marked the beginning of khipu text, a matter which has been shrouded in uncertainty until now. Huacho, that is, to providing transport animals to bring agave fibres to the village. The position of the group of pendant cords, whether the first group, the second group, the third group, etc, along the main cord indicated which of the labour tasks was being registered --whether the first, the second, the third, etc. The last group of six cords, for example, indicated the final labour task, "Papel" --providing the expensive official stamped paper for village business. The resulting khipu, therefore, exhibited a sequence of the six different colours repeated ten times. This type of repetitive pattern, of the same sequence of coloured cords over and over, is known as 'seriation', and occurs with some frequency on Inka and colonial khipus (see Figure 1) . While scholars have speculated on its significance, no one has ever before encountered a khipukamayoc capable of explaining its meaning for a specific khipu (Urton 2003, 105-107; Salomon 2004, 167-171) . his grandfather had described to him how they once had used khipus for accounting within the ayllu of Suni-sika. These khipus, presumably, would be equivalent to the ones that Mariano Pumajulka described for the ayllu 'controllers' in his testimony to Tello. Significantly, Mesias said, the ayllus did not carry the debts for work that was not done into the next year. Nor did the ayllu officials punish delinquents. Instead the ayllu president and his officers demanded a fine from those who had not fulfilled their work obligations.
Once this fine was determined, the knots on the khipus were untied so that the khipus could be re-used, and thus the accounts were made 'clean' ('limpia') for the New Year. Thus, according to Mesias Pumajulka's testimony, the knots on the khipus at the ayllu level ceremony were untied to indicate that the accounts had been settled. This contrasts with Mariano Pumajulka's description of the village level Watancha festival, in which the remaining debts were knotted onto blank khipus prepared for the forthcoming year. It is difficult to know for certain, but, after a period of decline, khipu usage appears to have died out completely in Anchucaya by the 1940s, around the time that the all-village Watancha disappeared and the ayllus were transformed into comunidades, parcialidades, and sociedades. It is tempting to accept Mariano Pumajulka's statement at face value that the khipus disappeared simply because the young began pushing for writing.
However, khipu use existed alongside alphabetic writing in Anchucaya for centuries. A former schoolteacher who is a member of Primo, for example, told me that his group maintains an archive of papers that includes 18th century manuscripts in Spanish. Other villages in Huarochiri Province, such as Collata in the north, maintain archives of handwritten documents going back to the 17th century, including signed petitions by native leaders, such as Collata's don Pedro Caxayauri. 15 In Collata, community members store these precious documents in an antique wooden box together with their two 'sacred' khipus, said to be epistles prepared by local leaders about an earlier rebellion. In Anchucaya, Pumajulka's khipus themselves, which recorded the purchase of stamped paper for official documents, suggest the co-existence of these two forms of graphic inscription. cords, yet it is not complete either (see Figure 3) . In general, most khipus conclude with a long "tail" of the main cord without any pendants; however, RT 21287 terminates abruptly at the frayed end of the main cord. Many of the pendant cords on the three khipus are relatively long --the longest pendant on RT 21287, for example, is 39 3/4. suggesting that this is a "clean" khipu whose accounts were settled.
Support for this interpretation of the pendant cords on RT 21287 is provided by the fourth group on the main cord, a set of grey pendants. A small rectangle of white cloth is tied onto the last pendant of the set ( Figure   6 ). The inner side of this rectangle contains a drawing in pencil of a curved line followed by two ovals (which I was not permitted to photograph). This appears to be a representation of the official stamped paper that was required by Peruvian law for any legal or government document until its use was abolished in the 1980s (Vidal 1929; Peralta 2007) . The official 'papel sellado' used in Peru in the early 20th century usually had two round seals with a line at the side. If the drawing on this rectangle of fabric does represent the 'stamped paper', then presumably this pendant cord indicates the purchase of this paper by a community member, the last obligation on the earlier list of ten tasks. An identical inclusion of white cloth occurs in another khipu from Anchucaya, RT 022020 (Figure 7 ). This very deteriorated and partial khipu is in two pieces, one with 10 pendants and the other with 6 pendants. These khipu pieces seem to exhibit a pattern of colour banding similar to that in RT 21287. The smaller piece contains a band of four dark brown and beige pendant cords followed by two dark brown pendants. The last dark brown and beige pendants has a white rectangle of cloth tied onto it. The drawing on this cloth of a curved line and two ovals which are almost closed at the bottom is identical to the one in RT 21287. On RT 022020 the white rectangle of cloth that I believe represents the purchase of stamped paper --the final obligation on Pumajulka's list --occurs on the last pendant of the colour band. There is a satisfying irony that the Anchucayans used woollen cords to record the purchase of paper for written documents.
In Anchucaya today, the comunidades, parcialidades and sociedades record contributions to the communal labour task at the level of the individual, although other members of the household often assist the member in his or her communal obligations. The work of adult women continues to be valued at half of the work of adult men, as it was in Mariano Pumajulka's day. One would expect, therefore, that the band of light brown cords that are all Z plied, in contrast to the S ply of most of the pendant cords, may have represented the less valued work of a woman (for the lower value assigned to Z ply, see Hyland 2014). Tello acquired these khipus from Mariano Pumajulka, a member of the Suni-sika ayllu, and so these khipus must come from that ayllu, which had 30 members in 1935. There are only 14 colour bands on RT 21287, but the khipu is incomplete, so we do not know how many colour bands it possessed originally. When carrying out their various community labour obligations, members often have assistance from children or parents/grandparents who do not owe labour in their own right.
Occasionally, one of the cords in a colour band is Z plied in the midst of an S plied colour band; this may represent the labour of someone very young or old or female from the member's household who performed a task on behalf of the member.
In nearby Tupicocha, where Frank Salomon conducted groundbreaking research on each ayllu's cherished khipus, most (9 out of 10) of the khipus exhibit a pattern of colour banding (Salomon 2004, 167) . In this community, the khipus themselves are referred to as either 'quipucamayos' or 'caytus', the latter a version of the Pumajulkas' word for the distinctive markers ('caytes') on the beginning of the corded texts. The beginning markers on the Tupicocha khipus are quite distinct from the one on Anchucaya khipu RT 21287. Rather than being open fibre tassels, the Tupicocha markers are round or oval bundles covered with woven cloth; some even incorporate fine metallic wires (Salomon 2004, 145, 154-155, 206) similar to the wire in the cayte from Collata ( Figure 5 ).
Although Tupicochans can no longer understand their khipus, one villager, Nery Javier Rojas, learned some basic principals of khipu interpretation from his great-grandfather, Tobías Javier (Salomon 2004, 212-221) . Tobias Javier, a member of the Primera Satafasca ayllu, was considered the last master of the khipu arts. According to Salomon's summary of Nery's insights, Primera Satafasca's colour banded khipu was used to record information for the ayllu of Satafasca only, not for the village as a whole (Salomon 2004, 217) . Nery stated that each band of colour on the Satafasca khipu referred to a specific subject, such as 'collective foodstuffs' or communal workdays, with each subject coded by colour. Nery seems to have The Pumajulkas' evidence provides an example of how the data on the two kinds of khipus --seriated and colour banded--were linked in the Watancha. Information from the ayllu level colour banded khipus was summarised on the village level seriated khipus. This data from Anchucaya and Tupicocha suggests that ayllu level khipus in Huarochiri province were more likely to be colour banded, whilst higher level khipus were more likely to be seriated. In other words, colour banding is associated with individual contributions, whilst seriation is associated with aggregated data. This seems to be the case as well for the 1670 khipus from the Santa Valley, to the north of Huarochiri Province. Each of these six khipus, which are colour banded, pertained to a specific ayllu; each colour band represented an individual tributary. In the future, it will be important to find ways to test these findings amongst Inka and Spanish era khipus. Does colour banding generally pertain to the lowest level information, such as that from an ayllu, while seriation is found amongst higher level summaries combining information from different groups? 17 A key feature of Mariano Pumajulka's evidence is his explanation for the distinctive markers on the ends of the khipu top cords; significantly, he testified that the large caytes signalled the beginning of the khipus.
Pumajulka confirmed Arellano's hypothesis that these markers signify the khipus' subject matter. It is significant that Anchucaya khipu RT 21287 and Santa Valley khipu UR 87, which encode similar sets of information, have similar 'caytes', very different from those of the Casta khipu 'epistles'. As yet, no one has conducted a comprehensive analysis of the beginning markers on khipus; such a study would help to provide a better context for understanding the similarity of the 'caytes' on RT 21287 and UR 87.
Finally, what are the implications of Pumajulka's list of ten obligations for understanding how tribute information was encoded on khipus?
Transcriptions of khipu testimony presented in Spanish colonial courts often provide amounts of items given in tribute, such as loads of maize, salt, chaff, etc. If one assumes a one-to-one correspondence between the khipus and the testimony, it would seem that khipus listed amounts of tribute goods in a straightforward manner. However, khipus may have recorded information in a somewhat different manner, from which the khipucamayoq extracted the tribute data. For example, in the Anchucaya khipu described by Mariano Pumajulka, the khipucamayoq would be able to calculate how many loads of maguey had been transported for use in public buildings (#3 Runa Pariakaka). Yet the recorded information concerned how many trips each ayllu had made to transport the material. Knowing the standard load per carrier, the kuimeres could easily calculate how many loads were provided; however this is not the same as a khipu that only recorded loads of maguey.
In Pumajulka's Anchucaya khipu, actions and goods are inextricably intertwined whilst, in some cases, human labour formed a pair with animal labour. Such an emic understanding of khipu data is not only essential for developing our ability to interpret khipus; it can also reveal an ethno-accountancy whereby goods, people and labour are expressed in a profoundly Andean manner. materia o materias registradas en el kipu". Archivo Tello, Paquete IX "Kipu de Anchucaya".
8. "el termino del registro", Archivo Tello, Paquete IX "Kipu de Anchucaya". 9. Tello's statement about the types of knots implies that he observed one of the actual khipus as Pumajulka explained its use to him.
10. "se registraban las cantidades que corresponden a los trabajos realizados y en la inferior las cantidades correspondientes a los trabajos no realizados ... el haber en la mitad superior del cordon en la parte que se aproxima al cordon matriz; y el debe en la otra parte mas alejada". Archivo Tello, Paquete "Kipu de Anchucaya".
11. "Al preguntarle a Pomaxulka el porque desaparecieron los kipus, me contestó: por la intervencion de los muchachos que impusieron el uso de la escritura para llevar las cuentas en libros y libretas", Archivo Tello, Paquete XXXIV "Información suministrada por Mariano Pomajulka".
12. In the 20th century, the Huarochiri town of San Pedro de Casta used khipus attached to wooden boards, "khipu boards", to keep track of labour contributions by villagers. According to the unpublished secret ritual manuscript of the village, the Entablo, these khipu boards were used until the 1940s. The names were listed on the khipu boards according to how hard individuals worked, with the names of the hardest workers first, whilst the delinquents were relegated to the end of the list.
13. During the Spanish colonial era, the term "parcialidad" often was used to signify "ayllu".
14. For example, the patron of Llamaiko is the Infant Jesus of the Circumcision.
15. In Collata the village assembly graciously allowed me to examine the 37 goat hide covered packets of manuscripts in their community archive, along with the two khipus that have been carefully guarded by the village men. In the Huarochiri town of Tupicocha (Salomon and Niño-Murcia 2011) , the archives contain proof of the co-existence of khipus and alphabetic writing for many decades.
16. The direction of ply refers to whether the two or more strings that comprise a cord were twisted together in such a way that the direction of the strands mimicks the middle bar of the letter "S" (S ply) or the letter "Z" (Z ply).
17. The khipus of the three tier accounting khipu hierarchy in Puruchucu all exhibit a pattern of seriation. If the Anchucaya model is applicable to Puruchuco, then presumably the lowest level of Puruchuco khipus summarised information from an even lower level of khipu, the lowest of which exhibited colour banding (see Urton and Brezine 2007) .
